We present a catalogue of prestellar and starless cores within the Corona Australis molecular cloud using photometric data from the Herschel Space Observatory. At a distance of d ∼ 130 pc, Corona Australis is one of the closest star-forming regions. Herschel has taken multi-wavelength data of Corona Australis with both the SPIRE and PACS photometric cameras in a parallel mode with wavelengths in the range 70 µm to 500 µm. A complete sample of starless and prestellar cores and embedded protostars is identified. Other results from the Herschel Gould Belt Survey have shown spatial correlation between the distribution of dense cores and the filamentary structure within the molecular clouds. We go further and show correlations between the properties of these cores and their spatial distribution within the clouds, with a particular focus on the mass distribution of the dense cores with respect to their filamentary proximity. We find that only lower-mass starless cores form away from filaments, while all of the higher-mass prestellar cores form in close proximity to, or directly on the filamentary structure. This result supports the paradigm that prestellar cores mostly form on filaments. We analyse the mass distribution across the molecular cloud, finding evidence that the region around the Coronet appears to be at a more dynamically advanced evolutionary stage to the rest of the clumps within the cloud.
Introduction
Deeper insights into the physical processes behind star formation come to light when we observe the large scale structure of molecular clouds. The Herschel space telescope (Pilbratt et al. 2010) had sensitivity into the realms of large scale structure, and this structure has been until recently a much unseen and unanalysed prologue in the story of star formation at these wavelengths. With Herschel data of a typical example of a molecular cloud, we assess how filamentary structure plays its part across the complex; and unveils how the cloud might have been influenced by the surrounding environment. Key to this paper are the dense cores of which we present a survey, and the link between them and the filaments. Filamentary structure has been previously found within molecular clouds (Schneider & Elmegreen 1979; Hartmann 2002; Myers 2009; Flagey et al. 2009 ). However Herschel results have evidenced a close link between the filamentary structure, and the prestellar dense cores, the latter having been found to reside within or very close to the filaments Könyves et al. 2015; Marsh et al. 2016) .
We present the "first-generation" catalogue of dense cores obtained using Herschel data of the Corona Australis molecular cloud. This paper is laid out as follows: in Section 2, we discuss some of the previous observations and properties of this star forming region. In Section 3 we discuss the observations and data reduction. In Section 4 we derive a dust temperature map, column density maps, and identify filamentary structure within the data products. We also provide mass estimates with comparisons to previous surveys. In Section 5 we discuss the extraction method utilised within this work, as well as the classification procedures for starless cores and prestellar cores. We derive core properties using the Herschel data and identify populations of bound and unbound cores. In Section 6, we discuss the spatial distribution of sources, as well as the subregional properties across the star forming region. In Section 7 we discuss the global properties of these cores, and the subregional differences of their properties. In Section 8 we discuss the global filamentary links with the core sample, and profile one of the filaments to the west of the nucleus. In Section 9 we derive the mass distribution of column density across the cloud, and discuss the properties of the empirical probability distribution function of the column density map. Section 10 summarises the conclusions of this paper. Figure 1 shows a Spitzer-Herschel three colour image of Corona Australis and its many interesting morphological features, the most striking of which is the Coronet region; the brightest area on Fig. 1 . The Coronet houses multiple variable stars including R, S and T CrA, and the variable nebula NGC 6729, associated with R CrA (Reynolds 1916; Graham & Phillips 1987) . Peterson et al. (2011) made a comprehensive list of young stellar objects (YSOs) for the Coronet and its locale. Figure 1 shows Spitzer (Werner et al. 2004 ) 24-µm emission in blue. The obvious blue emission in the west shows the warmer dust component that forms a streamer also highlighted by Peterson et al. (2011) . Juvela et al. (2008 Juvela et al. ( , 2009 Juvela et al. ( , 2012 ) assessed part of this long streamer (referred to as a filament in those papers); and discussed the asymmetric column density profile of this filament. Juvela et al. (2012) discussed the possibility of a stronger interstellar radiation field to the south of the streamer as a possible cause for the Spitzer emission to be offset from the Herschel emission. Along a small 'stripe' perpendicular to a section of the filament, an asymmetry was seen in the column density calculated from Herschel maps (Juvela et al. 2012) . Mamajek & Feigelson (2001) calculated the 3D space motion of the CrA complex, concluding that the cloud is radially moving away from the Upper Centaurus Lupus (UCL) association at~7 km s −1 , with the influence of UCL reaching beyond that of the CrA complex (Harju et al. 1993) . Harju et al. (1993) proposed that the recession of CrA from Upper Centaurus Lupus could be an indication that CrA formed close to this OB association. Another possibility of CrA's origin, presented by Neuhäuser et al. (2000) , is a high velocity cloud collision. Their calculated velocity dispersions for the young stars around CrA, for which there are radial velocity measurements available, were low. These low dispersions give support to the scenario that CrA was formed by high-velocity cloud collisions, as presented by Lepine & Duvert (1994) . The long filaments in CrA appear somewhat more wispy than some of the filaments in Taurus , which is expected due to the lower mass of the cloud overall. Yonekura et al. (1999) mapped the complex with the NANTEN telescope in C 18 O, locating several clumps along the northern filament and eight dense cores in total. Cambrésy (1999), Andreazza & Vilas-Boas (1996) and Vilas-Boas et al. (2000) also mapped the large-scale structure of CrA using extinction mapping, but there is a lack of the comprehensive, multi-wavelength data given by Herschel, especially beyond the extents of the Coronet.
The Corona Australis molecular cloud
We here define the northern tail as being a filament, and the southern tail as being a streamer. We identify a filament as having a well defined crest, likely with fragmenting dense cores along it. Meanwhile a streamer is a broad, fainter structure which does not contain fragments (yet), and does not belong to a parent filament like the striations present in Taurus or Chamaeleon (Alves de Oliveira et al. 2014) . This approach seems reasonable as the filament clumps are often found in various surveys using different mapping techniques, but streamers may often be filtered out as part of the large-scale structure in ground-based telescope observations. The north filament appears to show sequential weakening in prominence between the successive dense cores to the east of the Coronet, with the clumps also becoming smaller. The southern streamer shows a faint assembly of structure. There is a galaxy, 2MASX J19065170-3657305, located directly behind the prominent crescent-shaped feature that lies to the north of the first clump east of the Coronet. We assume a constant distance to both CrA tails since they join up to the Coronet region. The northern filament is~2.5
• across,which at a distance of 130 pc, corresponds to~5.7 pc. The streamer, using the same argument, is~4.5 pc across. The angle between the two tails is 30 − 40
• in the plane of the sky.
Observations and data reduction
Observations of Corona Australis (OBSIDs: 1342206677-80) were conducted on 17 October 2010 with the common area mapped by the Spectral and Photometric Imaging REceiver (SPIRE; Griffin et al. 2010 ) and the Photodetector Array Camera and Spectrometer (PACS; Poglitsch et al. 2010 ) being~29 deg 2 . Two sets of observations were taken simultaneously using the parallel mode. For each observation, Herschel conducted two orthogonal scans of the field with a scanning speed of 60 ′′ s -1 .
PACS Data reduction
The individual scan directions of the parallel-mode PACS data at 70 µm and 160 µm were reduced with HIPE (Ott 2011 ) version 10.0, provided by the Herschel Science Center.
Starting from the raw data (level-0) and up to the level-1 stage, standard steps of the default pipeline were applied. The PACS photometer flux calibration scheme was applied using the up-to-date responsivity and correction factors (PACS ICC report, Balog et al.) of the executed HIPE version with the calibration file set PACS_CAL_45_0. Processing requires several steps including trend correction, deglitching, and cleaning. The maps were converted from volts to Janskys. The PACS bolometers undergo a non-linear regime around and above the 100 Jy level in all channels, leading to underestimation of flux densities for brighter targets. Columns 0 and 15 of the red bolometer array, and columns 0, 16, 32 and 48 of the blue bolometer array were masked to exclude pixels that had failed. Cosmic rays hitting the detectors were removed using the second-level deglitching method in HIPE.
The final step was completed using Scanamorphos, version 20 (Roussel 2013) . Removal of long artefact glitches was completed following Könyves et al. (2015) . The PACS data flux calibration error is given as 3% and 5% for 70 µm and 160 µm respectively. After individually reducing these observations and stacking them, the two observations were combined into a single mosaic. The final map products have a pixel size of 3 ′′ . The PACS half-power beam width (HPBW) sizes are shown in Table  1 . We adopt conservative calibration errors of 12% following Paladini et al. (2012) and Kirk et al. (2013) .
SPIRE data reduction
The data for all SPIRE channels were reduced using HIPE version 10.0. Similar to Könyves et al. (2015) , the nominal and orthogonal scan directions were processed individually and then combined. By combining these observations individually, the slowly varying 1/ f noise component is eliminated.
The raw level-0 data were processed to level-0.5 using the calibration tree SPIRE_CAL_10_1 built into HIPE. Electrical cross-talk must be eliminated, along with correcting temperature drifts, deglitching and eliminating the effects of the cooleroutgassing caused by recirculating coolant. We do not utilise a D. Bresnahan et al.: Dense cores and filaments in CrA Fig. 1 . Three colour image of the Corona Australis molecular cloud. In purple/blue is Spitzer 24-µm emission. Orange/yellow emission denotes SPIRE 160-µm emission. Red indicates SPIRE 250-µm emission. The northern tail, southern streamer, and westernmost filament/streamer are labelled. A bar indicating the length of 1 pc has been included to the lower left, and the relative orientation of the galactic coordinate system is shown to the lower right.
colour correction at this level, but do calibrate for this effect in later after the source extraction process. The estimated difference on the column density is negligible at~2%.
The destriper module in HIPE was used to correct the maps using baseline subtraction. The destriper has larger effects on the structured non-uniform backgrounds. Without correction, effects of the striping due to the calibration of the individual detectors are significant. Cross calibrating the detectors and referencing against a common median removes much of this effect. The final map products have pixel sizes of 6 ′′ , 10 ′′ and 14 ′′ for SPIRE 250 µm, 350 µm, and 500 µm, respectively. The SPIRE halfpower beam width are shown in Table 1 . After reducing the two observations, these observations were also combined in a mosaic. The calibration accuracy is given as~5% for point sources (Bendo et al. 2013 ) and better than~10% for extended sources across all channels (cf. Konyves, 2015, for further discussion on map making and comparisons of PACS and SPIRE). The final reduced data are shown in Appendix F.
Results and analysis

Dust temperature and column density maps
We calculated column densities in the same manner as previous HGBS papers (Arzoumanian et al. 2011; Kirk et al. 2013; Palmeirim et al. 2013; Könyves et al. 2015) . Possessing multiwavelength data allows calculation of cold dust properties of the complex. Herschel beams may be approximated by Gaussians (see the SPIRE and PACS observers manuals regarding details about the photometric calibrations). However Aniano et al. (2011) highlighted the case for using optimised kernels to preserve the colour of extended sources when looking at multiwavelength data. We therefore used the kernels of Aniano et al. (2011) that have been made specifically for each instrument waveband on both Herschel instruments to take their resolution to that of the lowest resolution. The procedure was limited by the resolution of the SPIRE 500-µm data (~36 ′′ ) so all other wavebands were convolved to that resolution. We then converted the maps to units of MJy/sr, making the rescaling of flux not a function of the pixel size. The projections used in each mosaic for CrA were not centred on the pixel grid, instead being centred on the western-most observed field. We regridded the 500-µm data to a projection that is grid centred and then re-projected the other maps to this new regridded 500-µm map, such that the pixels are the same size and occupy the same sky position. We used the AstrOmatic TERAPIX software SWARP (Bertin et al. 2002) to do the regridding. This essentially creates a cube of data with two spatial axes and one wavelength axis.
The Planck observatory (Planck Collaboration 2011) High Frequency Instrument (HFI; Lamarre et al. 2010 ) shared wavebands with the SPIRE instrument at 350 µm and 500 µm. Planck has the advantage of being an all-sky survey telescope, and can be calibrated to absolute surface brightness relative to the cold microwave background (CMB). Herschel images are created such that they have an arbitrary median, and we are able to bring the backgrounds to the same level as Planck using Planck data, following the method given by Bernard et al. (2010) . Table 1 shows the offset values that were added to each of the maps within the Herschel data.
A&A proofs: manuscript no. HGBS_craNS_paper With all wavelengths regridded onto the 500-µm data, we fitted spectral energy distributions (SEDs) to each pixel stack. The 70-µm data were not included in this fitting process. We adopted a greybody function to fit data at each pixel of the form
where F ν is the flux density at frequency ν, M is the mass per pixel, B v (T ) is the Planck function with a temperature T ; κ ∝ ν β is the dust mass opacity, and D is the distance to the source (cf. Kirk et al. 2013 ). We adopted a power-law approximation to the dust opacity law per unit mass (dust+gas) at submillimetre wavelengths, given by the relation κ λ = 0.1 × (λ/ 300 µm) −β cm 2 /g ( Könyves et al. 2015) . Roy et al. (2014) estimated that this value for the opacity law is appropriate to better than 50%. The dust emissivity index β remained fixed at 2 (Hildebrand 1983) . Our choice of a fixed value of β is to avoid the degeneracy between temperature and β during the SED fitting process. Sadavoy et al. (2013) found that using Herschel only wavelengths provides a good estimate of core mass and temperature, and that for values of 1.5 ≤ β ≤ 2.5, the temperatures vary by less than 2 K. We used the IDL Levenberg-Marquardt least squares fitting procedure MPFIT (Markwardt 2009 ) to fit the greybody to the regridded fluxes.
Each data point has an associated error calculated such that
2 where σ rms is the rms pixel intensity variation within the regridded maps, following Kirk et al. (2013) . We calculated the rms by subtracting a version of the map that is smoothed by a Gaussian of 2θ beam , where θ beam is the half-power beam width at the given wavelength. F H C H is the fractional uncertainty within the Herschel calibration multiplied by the flux density at that pixel; this is~10% for SPIRE bands (Valtchanov 2011) and~12% for PACS bands (Paladini et al. 2012) . F B C B is the calibration error in the Planck instruments multiplied by the Planck offset value. The calibration error in the Planck offset values is C B = 5% (Bernard et al. 2010) .
The mass-per-pixel was then converted to a hydrogen column density using N(H 2 ) = M/m H µA; where N(H 2 ) is the column density of H 2 , M is the mass, m H is the mass of a hydrogen atom, µ is the mean particle mass (µ = 2.86) assuming~70% H 2 by mass, and A is the area of each pixel.
The result is a map at the 36 ′′ resolution of the SPIRE 500-µm data. A 'high resolution' column density map was then derived using the unsharp masking method described by Palmeirim et al. (2013) , to retrieve a map that has the same resolution as the Herschel 250-µm data. An important note to make is that while the initial column density maps were all created with the use of the kernels resulting from the work of Aniano et al. (2011) , the fundamental assumption of an unsharp mask is that Gaussian kernels are used. We hence used Gaussian kernels, which were created using the effective beams, in the procedure that produces the high-resolution column density map. Furthermore, it is also important to test the correspondence between the two column density maps. To this end, we employed the same technique as Palmeirim et al. (2013) by smoothing the high-resolution column density maps back to the lower resolution column density map (Palmeirim et al. 2013, Appendix A) . The mean ratio between the low-and high-resolution column density maps was approximately unity in areas above the 1σ rms level of the high-resolution map, indicating excellent agreement between the two maps. To check the robustness of the column density maps, we compared the low-resolution column density map to optical extinction maps created by Dobashi et al. (2005) . The procedure and results of this test are shown in Appendix C.
The high-resolution column density map is shown in Fig. 2 . The 36 ′′ resolution dust temperature map is shown in Fig. 3 .
Filamentary structure of Corona Australis
Herschel has so far provided much evidence for the ubiquity of filamentary structure within molecular clouds Könyves et al. 2010; Ward-Thompson et al. 2010; Hill et al. 2011; Schneider et al. 2012; Kirk et al. 2013; Palmeirim et al. 2013; André et al. 2014; Könyves et al. 2015; Benedettini et al. 2015) , and Corona Australis is no different. Filamentary structure identification can be difficult due to the dynamical range of the Herschel data, so it is necessary to employ algorithmic approaches to extract this structure. What constitutes a filament in the Herschel data is not only a semantic argument, but a mathematical one, as shown for example in the different approaches of Men'shchikov (2013) and Sousbie (2011) . Könyves et al. (2015) define a filament for the purposes of the HGBS in Aquila as having a minimum aspect ratio of~3 and a minimum average column density excess of~10% with respect to the local background along the length of the filament. We first employed getfilaments (Men'shchikov 2013) to trace the filamentary structure. getfilaments is able to analyse Herschel data over multiple wavelengths and at multiple scales. By assessing the highly filtered single-scale images, getfilaments is able to select filamentary structure that is represented in footprints at variable transverse angular scales as well as produce smooth, single-pixel-wide skeletons.
Next we employed the DisPerSE algorithm (Sousbie 2011) to trace filaments. DisPerSE operates by locating persistent topological structures such as voids, filaments, and peaks within the filamentary structure. DisPerSE has already been used in many papers for the HGBS (e.g., Arzoumanian et al. 2011; Peretto et al. 2012; Palmeirim et al. 2013; Schneider et al. 2012) . Some visual analysis is required with all extraction algorithms, so to find the most 'visually optimal' set of filaments we ran DisPerSE over two parameter spaces; smoothness and assembly angle, over the high resolution map.
The smoothness forces the single-pixel-wide skeletons to be smoothed over n pixels, while the assembly angle collapses multiple skeletons into single skeletons if they have an angle between them of less than the assembly angle. Running DisPerSE for skeleton smoothnesses of 4 ≤ n ≤ 10 and assembly angles of 40
• ≤ θ ≤ 70
• with the order being to smooth, breakdown and then assemble. We use the parameters here where n = 6 and θ = 45
• based on visual inspection. Following Könyves et al. (2015) , we use a 5σ rms as a persistence value which in CrA is calculated by the method in Sect. 4.1 with a value of 1.6 × 10 21 N(H 2 ) cm −2 . Reconstructing filaments can be approached using the 'toFITS' option, constructing singlepixel-wide skeletons on the same grid as the original column density map, to assess the structure. After reconstructing the filaments on these grids, we then began 'cleaning' the filaments. As discussed by Palmeirim et al. (2013) , the creation of a highresolution map heightens the noise level. In Corona Australis, for example, DisPerSE does not highlight the southern tail as a filament. We gain advantages, however, in that some areas become more well-defined for the purposes of filament finding. The filaments found by both getfilaments and DisPerSE are shown in ′′ angular resolution, derived from the Herschel data using the method discussed in Sect. 4.1. The grey filled circles with white outlines, and filled green stars with back outlines, are the locations of the 163 starless cores and 14 protostellar cores identified using Herschel images with getsources (see Sect. 5). The black star towards the west is the location of the Coronet cluster, containing the well studied variable star R CrA. There are 62 faint sources, shown by yellow downward triangles and stars, which are contained within the catalogue, but excluded from the scientific discussion on the ground that they are likely to be extragalactic (see Appendix B for details). The relative orientation of the galactic coordinate axes is indicated at the lower right. ′′ (~0.37 pc at d = 130 pc are shown in the above image for visualisation purposes). Overlaid in green are filaments found by DisPerSE, using the parameters mentioned in Section 4.2, and run on the high resolution column density map.
a zoom-in of filaments in the region around the Coronet is in Appendix E.
Mass estimation
The total cloud mass is given directly from the SED fitting process, as we define M to be in solar masses with the column density calculated later. With an adopted distance of D = 130 pc, the total cloud mass is~820 M ⊙ . Our estimate of mass supports that of Yonekura et al. (1999) who used NANTEN C 18 O emission over a much wider area, almost matching the size scale of the Herschel maps, to produce a mass estimate of~900 M ⊙ . We can also compare with the results of Harju et al. (1993) who used C 18 O measurements from the Swedish-ESO Submillimetre Telescope (SEST) telescope to measure the mass of the large scale structure about the Coronet (Harju et al. 1993 , Fig. 1 ). Our result is~160 M ⊙ which compares well with their mass estimate of~110 M ⊙ , bearing in mind Herschel's greater sensitivity to the large-scale structure, particularly the cirrus and striations around the filaments.
Multiwavelength core selection with getsources
Like the rest of the HGBS, we used getsources to extract the starless core and YSO sources from the Herschel data. getsources is a multi-wavelength, multi-scale source extraction algorithm (Men'shchikov et al. 2012) . The HGBS first-generation catalogue of cores is given in Appendix A and was produced with the "November 2013" major release of getsources (version 1.140127). We give a brief overview of the methodology employed by getsources to extract sources. The algorithm comprises two stages: detection and measurement.
At the detection stage, getsources analyses 'single-scale' images, which are fine spatial decompositions of the original 'observed' images. This occurs for all of the input wavebands, across a range of spatial scales. The decomposition filters out the spatial scales that are irrelevant at the scale which is being analysed. This works particularly well in crowded regions, and for extended sources. For each single-scale image, getsources finds the 3σ and 6σ intensity levels in order to separate significant sources from the background fluctuations and the noise. An advantage to this is that filamentary structure, which is ubiquitously associated with sources, can also be excluded from the source itself. getsources is able to combine multi-wavelength data in order to construct fully wavelength-independent detection catalogues. By using these methods, getsources is able to extract sources which are weak, and may sometimes be excluded using only a single-wavelength.
Sources are detected by getsources in the combined singlescale detection images. This involves tracking the evolution of the source intensity as well as its segmentation mask (see Sect. 2.5 of Men'shchikov et al. 2012 ). The spatial scale on which the source is brightest determines its characteristic size, and the footprint size. The footprint is defined as the group of pixels which give a non-negligible contribution to the integrated source flux. The first moments of intensity are used to determine the source position. getsources analyses the wavelength-combined singlescale detection images, between the scale at which the source first appears, and that at which it is brightest. The source positions are therefore weighted towards the wavebands with higher angular resolution, and the larger scale emission does not contribute to these derived positions.
The measurement stage involves the use of the observation image at each wavelength. A more sophisticated scheme of background estimation as well as source deblending is employed by getsources. The background is subtracted by using the border pixels surrounding the source footprint. A linear interpolation is made under the source footprint using these pixels, and is constrained by the angular resolution of each waveband. The footprint of the source must be at least as large as the observational beam size, and the extent must correspond to the source intensity distribution at each wavelength.
Overlapping sources are deblended iteratively. The pixel intensity is split between sources by assuming a simple shape for their intensity distributions. The deblending shape is defined like the Moffat distribution (see equation 14 of Men'shchikov 2013, and Moffat 1969) . This particular distribution has a Gaussian-like circular profile, with stronger power-law wings, which should approximate the intensity distributions of observed Fig. 5 . Division of the Corona Australis molecular cloud into significant 'clumps' of emission that are prominent in all emission maps and the column density maps. The hollow, grey-filled, and colour-filled circles are starless cores, candidate prestellar cores, and robust prestellar cores, respectively. The following colours are used for the symbols; red for CrA-A; brown for CrA-B; green for CrA-C, orange for CrA-D; dark blue for CrA-E; cyan for CrA-F; sea green for CrA-G and magenta for CrA-H. The green stars represent YSO/protostellar candidates. Cores with no defined subregion are black. The contour levels start from 3σ ∼ 10 21 N(H 2 ) cm −2 , and increase in levels of 1.5 times the previous level. The black bars towards the lower-right of each cut-out show a 0.5 pc transverse distance at the adopted distance of CrA.
A&A proofs: manuscript no. HGBS_craNS_paper sources. The peak and integrated intensity uncertainties are given by standard deviations, estimated within elliptical annuli, just outside of the source footprints. In crowded regions, the annuli are taken outside of any of the overlapping sources up to a usable area of at least 20 beam sizes. Aperture corrections are applied by getsources, using tables of encircled energy fraction values for the PSFs provided by the PACS and SPIRE ICCs (Balog et al. 2014; Bendo 2011) .
This 'first generation' catalogue of starless, prestellar, and protostellar cores employs two methods to extract sources reliably. The peak continuum emission at 160 µm can be offset from peaks of column density by an illuminating, anisotropic radiation field (see, e.g. Nutter et al. 2009; Juvela et al. 2012) . In order to locate sources we followed the approach used by Könyves et al. (2015) , who derived a temperature-corrected 160-µm map. An approximate map of column density is calculated using the colour-temperature map derived by using the intensity ratio of the 160-µm and 250-µm data (cf. Palmeirim et al. 2013 , Appendix A). The high-resolution column density map is used at the detection stage along with the temperature-corrected 160-µm map, and the 250-µm, 350-µm, and 500-µm data in getsources, improving the detectability of dense cores. Corona Australis has a very diffuse tail, and several artefacts were blocked out of the getsources extraction process by masking areas with reasonably low emission. Appendix D shows the two fields that were used for the extractions. Each field was extracted separately.
The next stage is to perform an independent extraction to detect YSOs and protostars. This essentially creates two complementary extractions; one for the dense cores, and one for the protostars and YSOs. The 70-µm emission traces these point-like objects (e.g., Lindberg et al. 2014; Peterson et al. 2011 ). Hence, we are able to compare the results of extracting sources from 70-µm data with those of the previous dense core extraction. The ability to separate YSOs from starless cores well in this manner is highlighted by Könyves et al. (2015) .
Selection and classification of reliable core detections
Across the HGBS, several criteria are used in order to filter and categorise the populations of sources from the extractions. These selections are based on the raw catalogue products of getsources (see Könyves et al. 2015 for more details).
5.1.1. Selection of candidate dense cores (either starless or protostellar) from the "core" set of extractions
Several criteria were used to clean the catalogue, taking advantage of the multi-wavelength data available from Herschel. The sources' global "goodness" were ≥ 1, where goodness is an output quality parameter of getsources, combining global signal-to noise ratio and source reliability, and defined in Eq. (19) of Men'shchikov et al. (2012) . The column density measurement signal-to-noise ratio (S/N) was greater than 1 in the high-resolution column density map. The monochromatic detection significance was greater than 5 in at least two bands between 160 µm and 500 µm. The flux density measurement had a S/N > 1 in at least one band between 160 µm and 500 µm, for which the monochromatic detection significance is simultaneously greater than 5. All of the above criteria had to be met (Könyves et al. 2015) .
Selection of candidate YSOs from the "protostellar" set of extractions
Once again, a set of criteria was established. Firstly, the monochromatic detection significance was greater than 5 in the 70-µm band. There was a positive peak and integrated flux density at 70 µm. The global "goodness" was greater than or equal to 1. The flux density measurements had a S/N > 1.5 in the 70-µm band. The FWHM source size at 70 µm is smaller than 1.5 times the 70-µm beam size. Finally, the estimated source elongation is less than 1.30 at 70 µm, where the source elongation is defined as the ratio of the major and minor FWHM sizes. Again, all of these criteria had to be met (Könyves et al. 2015) .
Selection of candidate starless cores and protostellar cores
After cross-matching the selected dense cores with the candidate YSOs/protostars, a selected dense core is classified as 'starless' if there is no candidate 70-µm YSO within its half-power (highresolution) column density contour. Conversely, a selected dense core is classified as 'protostellar' if there is a candidate 70-µm YSO within its half-power column density contour. The most reliable SED of a selected protostellar core is obtained by combining the 70-µm flux density from the "protostellar" extractions with the 160-µm, 250-µm, 350-µm, and 500-µm flux densities from the "core" extractions. After automatic processing of the source catalogue, we conducted further checks to help categorise sources and create flags for these objects in the catalogues where required.
Corona Australis is~17
• below the Galactic Plane. While this location is advantageous, in that the inclusion of more clouds along the line of sight is much less probable at this latitude, background galaxies in the catalogues must be identified. To eliminate these objects from the cores/YSO selection, we cross-matched the sources with those of the NASA Extragalactic Database (NED; Mazzarella & NED Team 2007) , and identified several candidates for removal from the catalogue.
An important caveat to the results in this region, particularly with regard to the number and spatial distribution of starless cores, is the uncertainty in eliminating extragalactic candidates that have no NED classification. Though we took care to crosscheck these sources with known extragalactic candidates, some compact sources may remain incorrectly classified. Optical surveys concerned with the identification of extragalactic sources are often obscured by Galactic dust emission, so the completeness of these extragalactic catalogues decreases towards Galactic star-forming molecular clouds. We found that 30 of the 540 automatically selected sources had NED extragalactic catalogue matches -approximately 6%. We also checked within 1 ′ of each source for SIMBAD database matches. The SIMBAD matches are also given in the online table.
The catalogue of YSO candidates given by Peterson et al. (2011) , using multiple wavelengths from IRAC (Fazio et al. 2004 ) and MIPS (Rieke et al. 2004) , was also used. These data are especially well-suited for use around the coronet where Herschel 70-µm sources are blended. We cross-matched the core/protostellar catalogue, with candidates of Peterson et al. (2011) which are classified as I, II, or III. In addition, the WISE catalogue provided by Marton et al. (2015) of YSO candidates was also used for the wider area not covered by Spitzer. We give the nearest Spitzer and WISE match, should one exist in the catalogue, for each source (see Appendix A).
The reflection nebulae around the Coronet were spuriously extracted by getsources. We utilised the archival 24-µm data from Spitzer MIPS to cross check peaks in the PACS emission, and identify sources that are associated with nebulosity.
Ward- Thompson et al. (1985) studied the reflection nebulae NGC 6726 and 6727, which both appear in the 70-µm emission; NGC 6726 is illuminated by TY CrA and HH 176386, NGC 6729 is illuminated by the variable stars R and T CrA, and these reflection nebulae are identified within the catalogue.
We also used two other source extraction algorithms, in a similar manner to Könyves et al. (2015) , to generate two flags to indicate the robustness of the source detection.
Namely, we used CSAR (Cardiff Sourcefinding AlgoRithm - Kirk et al. 2013 Kirk et al. , 2015 and the CUrvature Thresholding EXtractor (CuTEx - Molinari et al. 2011 ). There are advantages to using both of these algorithms. For example, CSAR is able to preserve hierarchical information regarding the density structure of the cloud and CuTEx is able to deblend sources in closely packed regions such as the Coronet.
We cross-matched the getsources sources with those found by CSAR and CuTEx. CSAR sources have co-ordinates that are the centroids of the source masks. We used three different methods to match the sources found by getsources to those found by CSAR. The first involved identifying any CSAR or CuTEx source positions (i.e., peak coordinates) within the 6 ′′ of each getsources source. The second involved identifying any CSAR or CuTEx source positions within the 18.2 ′′ FWHM elliptical contour of each getsources source. The third, which is constrained to CSAR, involves identifying any getsources cores that are located directly on top of the CSAR masks for those sources. The latter method identifies sources that are regarded as single sources by CSAR, but are multiple sources deblended by getsources. Table 2 shows the percentages of starless and prestellar cores identified by getsources that are also identified by CuTEx and CSAR, using the second ellipse matching method, and the CSAR mask checking method.
The low fraction of getsources identified unbound starless cores which are found by the CSAR and CuTEx ellipse crossmatching method can be explained by the morphology of these cores. The extended and somewhat more diffuse nature of these sources typically means they are filtered out by CuTEx during the process of creating the double derivative maps. Their intrinsically lower contrast and flat-topped nature means that CSAR does not identify these starless cores as objects with a welldefined peak. These unbound, diffuse cores also tend to appear away from the dense filaments and clumps. Inspection of Fig. 5 shows that many of these starless cores are located on low column density backgrounds.
We created 'card' images, two examples of which are shown in Appendix A. These cards, along with the position of the source in the column density map, were used to visually inspect the sources. At this stage, we discarded 35% of the 540 automatically selected cores, leaving 354.
Contamination by unconfirmed extragalactic sources increases where the morphology of the cloud is more cirrus-like. We identified sources with 250-µm integrated flux densities below 100 mJy as being most likely extragalactic in nature, even though most of these sources do not belong to the NED extragalactic database. This was a particular problem within the eastern extraction field, where the morphology of the molecular cloud is akin to Polaris (see Ward-Thompson et al. 2010 ). The procedure is outlined in Appendix B. We also excluded sources that had spuriously low masses from the scientific discussion. Though these sources are likely true astronomical sources, the median temperature for these cores was also high, at~22 K. A further 115 sources were eliminated at this stage. Our getsources selection and classification procedure resulted in a final sample of 177 dense cores (not counting 62 additional low-mass objects listed in the online catalogue which possess 250-µm integrated flux densities between 100 mJy and 150 mJy, and may well be extragalactic; or possess a mass lower than 0.001 M ⊙ after the fitting procedures described in Sect. 5.2), including 163 starless cores, and 14 protostellar cores. Figure 5 shows the sample of dense cores and protostellar cores overlaid on the high-resolution column density map. The grey and white dots show the dense cores, and the green stars show the locations of 14 protostellar cores. The yellow downward pointing symbols mark the locations of the 62 objects included within the catalogue, but excluded from further analysis. As discussed in Sect. 5.3 below (see also Fig. 7) , we classified 23 of the starless cores as robust prestellar cores. A further 76 of the starless cores were classified as candidate prestellar cores. An example of the distribution of sources found by getsources, CSAR and CuTEx is given in Appendix A. The observed properties of all selected cores are given in the accompanying online catalogue (Table A .1 in Appendix A).
Derived core properties
We fitted SEDs in a manner similar to that used to derive the column density maps in Sect. 4.1. We made use of the integrated flux densities that getsources produces for each of the cores with an associated error σ 2 = σ 2 gs + (F H C H ) 2 ; where σ 2 is the quadrature sum of the errors, σ gs is the error in flux density due to the uncertainty in background estimation from getsources flux densities, and F H C H is the error in calibration. We used MPFIT to fit the mass and temperature of the flux densities of the sources. Examples of SED fits are given in Fig. A.1 .
Following the method discussed by Könyves et al. (2015) , we tested the robustness of the SED fits by conducting two successive SED fitting runs. The first run included the 70-µm data point and the getsources detection errors were used to weigh the SED data points. The detection error is defined as the flux of the source divided by the monochromatic detection significance at each wavelength, and is typically 15%. The second run excluded the 70-µm data point and the measurement errors were instead used to weigh the SED points. The measurement errors were defined as a function of the observational beam, peak flux uncertainty, and elliptical major and minor ellipse parameters (see Eq. 16 of Men'shchikov et al. 2012) .
The measurement errors are a more conservative measure of the integrated flux for the extracted sources. The results of the SED fits were accepted if: i) there were three significant A&A proofs: manuscript no. HGBS_craNS_paper flux measurements for this source in Herschel wavebands; ii) the source has larger integrated flux density at 350 µm than at 500 µm, and; iii) there was a factor of less than two difference between the core mass estimates from the two runs. For the starless cores that had an SED fit rejected, the masses were calculated using the median temperature of 13.4 K, from the cores with a valid SED fit. Cores with no valid SED fit are flagged in the catalogue. Approximately 42% of the dense cores had valid SED fits.
We derived the radii of the cores as a geometric mean of the semi-major and semi-minor axes of the elliptical Gaussian fits to the cores. Both the spherical (derived as a geometric mean of the axes) and elliptical geometries are used to derive parameters of the cores.
Following Könyves et al. (2015) , we can approximate the candidate prestellar cores using the critical Bonnor-Ebert (BE) sphere model (Bonnor 1956; Ebert 1955) , where the critical radius of the sphere is given by the FWHM diameters of the sources. A peak (or central-beam) column density, an average column density, a central-beam volume density, and an average volume density were then derived for each core based on its estimated mass and radius. Central-beam column densities were estimated from the peak flux densities of the cores at the resolution of the SPIRE 500-µm observations (θ beam,500 = 36.3 ′′ or 0.023 pc at d = 130 pc) using an SED fitting procedure similar to that described in Sect. 4.1. The central-beam volume density n 0 (at the same resolution) was derived from the respective central-beam column densities N 0 , assuming a Gaussian spherical distribution, for which
beam,500µm ), where θ beam,500µm is 36.3 ′′ at 500 µm. All of the derived properties are provided in online Table  A .2 for the whole sample of selected Herschel cores in CrA. Following Kirk et al. (2013) , we colour-corrected the flux measurements using an iterative cycle method using the values for SPIRE (Bendo 2011) and PACS (Müller et al. 2011 ). Könyves et al. (2010) and Könyves et al. (2015) used the critical Bonnor-Ebert mass as a proxy for the virial mass for dense cores to define their boundedness. André et al. (2000) , Di Francesco et al. (2007) and Ward-Thompson et al. (2007) highlight that dense cores can be categorised as prestellar if they are both starless and self-gravitating. The virial mass ratio given by α vir = M vir /M obs , where M vir is the virial mass (M vir = 3R core σ 2 tot /G) for a spherical density ρ ∝ r −2 and σ tot is the total contribution from thermal and non-thermal velocity dispersion of the core. For self-gravitating objects, one expects α vir ≤ 2 with objects having negligible self gravity having α vir ≫ 2. André et al. (2007) conducted measurements in N 2 H + (1-0) line emission, and found that low-to intermediatemass cores have low non-thermal motions. Owing to this result, we adopted the thermal value of the Bonnor-Ebert mass as a proxy for the virial mass. The critical Bonnor-Ebert mass may take the form
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where R BE is the BE radius, c s is the isothermal sound speed, and G is the gravitational constant. We equate the gas temperature T with the estimated dust temperature. The radius R BE is estimated from deconvolution of the observed core radius measured from the high resolution column-density map. We used the ratio of the equivalent critical Bonner-Ebert mass of the cores to the total mass, derived using SED fits to out core flux densities.
Completeness testing in CrA, Aquila (Könyves et al. 2015 ) and Taurus L1495 (Marsh et al. 2016) revealed that the misclassification of bound prestellar cores occurs for marginally resolved sources, and they are classified as starless. To include prestellar cores that have fallen into this category, we lowered the threshold value at which unbound starless cores are classified as bound prestellar cores. Könyves et al. (2015) obtained a function dependence of t = 0.2(θ source /θ beam ) 0.4 , for 0.2 ≤ t ≤ 0.5. θ source and θ beam are the FWHM and HPBW of the source, and beam, respectively. Both values are with respect to the high-resolution column density map. Figure 5 shows the location of the dense cores. Four populations of cores are shown. The open circles show the cores we defined as starless cores. Prestellar cores are divided into two sub-populations. The robust prestellar cores are shown as circles filled using their respective subregion colour. The candidate prestellar cores are shown as coloured circles, filled in grey. Protostellar cores are shown as green filled stars. Each core is colour coded with respect to arbitrary subregions, which are labelled on the figure. Figure 6 shows a plot of the masses of the cores against their estimated temperatures, both given by the SED fits. The coloured cores belong to the regions defined in Fig. 5 . A collection of starless cores is located in a diffuse arc of low column density material in the far east of the map. The uncertainty in misclassifying a source increases towards regions of low column density. Compact background objects become blended with foreground cirrus material, appearing as extended sources. Figure 5 . The open circles represent cores that were classified as unbound starless cores. The robust prestellar cores are indicated by circles filled using the same colour as their respective subregion. Candidate prestellar cores are filled in grey, with an outer circle colour-coded to their respective subregion (see Fig. 5 ), or black for cores with no assigned subregion Figure 7 shows a plot of the mass, M, versus the radius R, where R represents the deconvolved geometric mean FWHM radius of the cores, measured using the high-resolution column density map. We plotted the cores as being unbound starless cores, bound robust-prestellar cores, and bound candidate prestellar cores using the BE criteria defined above. Results from Motte et al. (1998) and Motte et al. (2001) are also plotted for comparison. A typical error is shown as a dark grey cross and arises from the propagation of the uncertainty in the adopted distance (d = 129 ± 11 pc; Casey et al. 1998) , and the individual er- Fig. 5 ), or black for cores with no assigned subregion. Shaded grey squares indicate the cores found in Orion using SCUBA (Motte et al. 2001) , and the open squares indicate cores found in Ophiuchus using MAMBO (Motte et al. 2001) . The shaded grey band indicates the mass-size correlation observed for unbound CO clumps (Elmegreen & Falgarone 1996) . There are two model lines representing critical isothermal Bonnor-Ebert spheres, shown in black. The upper and lower lines represent BE spheres at T = 20 K and T = 7 K, respectively. The dashed-blue curves show the evolutionary tracks of starless cores, modelled as quasi-statically accreting isothermal Bonnor-Ebert spheres, for three ambient external pressures; 2.5, 5, and 20 ×10 6 K cm −3 , as hypothesised by Simpson et al. (2011) . The leftmost evolutionary line shows the direction of evolution. The two vertical dark grey lines indicate the physical 18.2 ′′ resolution in the plane of sky at the assumed 130 pc distance of CrA. The dark grey cross is the typical error in the mass and FWHM radius.
rors in the masses. The uncertainty in radius for unresolved and marginally resolved cores is greater than that of resolved cores. For cores which are characterised as circular Gaussians at the limiting beam size of 18.2 ′′ before deconvolution, these cores are unresolved, and are not plotted on the mass-size plane. At the adopted distance, cores below ∼ 0.01 pc are unresolved.
Spatial distribution of sources
Previous surveys, such as those by SCUBA-2 on the JCMT (Holland et al. 2013) , or the observations by Chini et al. (1997) using SIMBA, have been limited by atmospheric filtering. Ground-based observations by Yonekura et al. (1999) , Chini et al. (1997), and Nutter et al. (2005) showed that the densest areas of the cloud are those adjacent to the Coronet cluster. Three dense clumps of material, which form parts of the northern tail, and the much of the material around the Coronet are well-captured by the NANTEN C 18 O (J=1-0) mapping by Yonekura et al. (1999) .
Taking advantage of the sensitivity of Herschel, we looked for areas that are clumpy to target locations for which ground-based surveys such as those by Chini et al. (1997) , Yonekura et al. (1999), and Nutter et al. (2005) , were more likely to be sensitive. Figure 5 shows a selection of these areas, across the high-resolution column density map, with the naming convention for the subregions of CrA continued from Nutter et al. (2005) . The subregions in Fig. 5 all show column densities at least 3 times the rms column density of the map. Contours begin at the σ rms ∼ 3 × 10 20 N(H 2 ) cm −2 level of the column density map. The subregion boundaries in the areas discussed below are arbitrary, with the sources having been segregated by masks made manually from the appearance of the continuum maps and the column density maps. The locations of the subregions in the molecular cloud can be viewed in Figure D .2, where we have plotted the respective colours for these subregions as outlines. Note that the subregions are also similar to those identified by Andreazza & Vilas-Boas (1996) .
CrA-A
This part of the cloud contains the well-studied Coronet cluster and has been the focus of several previous studies over a A&A proofs: manuscript no. HGBS_craNS_paper range of scales. The Coronet was discovered by Taylor & Storey (1984) , who conducted a survey using the 3.9-m Anglo Australian Telescope. They identified many new members in addition to those discovered by Schmidt (Reynolds 1916) . This area also contains the objects NGC 6726, 6727, and 6729. Variability in NGC 6729 was studied by Graham & Phillips (1987) using optical measurements, who concluded that the variability in the visual magnitude of this object closely mimics the variability of R CrA itself. Wilking et al. (1985 Wilking et al. ( , 1986 Wilking et al. ( , 1992 Wilking et al. ( , 1997 ) built on the observations by Taylor & Storey (1984) , conducting several surveys in the mid-infrared investigating spectral properties, and making comparisons with the ρ Ophiuchi cloud.
The largest fraction of robust prestellar cores in CrA are situated within this subregion, at 73%. We located several prestellar cores that are interspersed with the YSO/protostellar objects that form the Coronet, including the two prestellar cores identified by Nutter et al. (2005) . The prestellar core SMM 1A observed by Nutter et al. (2005) is split into two prestellar cores by getsources. This supports the result found by Chen & Arce (2010) , who found that SMM 1A appears to be fragmenting. These prestellar cores have SED-derived temperatures of approximately 17 K, 15 K, respectively, from east to west across this subregion.
CrA-B
This subregion is populated by 2 starless cores, as well as 6 candidate prestellar cores, as identified by Herschel. It also hosts a single Herschel-identified 70-µm source, IRAS 32c (IRAS 18595-3712; Wilking et al. 1992) , which is an embedded object (see discussion by Peterson et al. 2011) . Figure 8 shows IRAS 32c using Spitzer 4.5-µm data and the Herschel-derived high-resolution column density map. This well-known source has been the subject of many previous studies (Chen et al. 1997; Chini et al. 1997; Nutter et al. 2005; Seale & Looney 2008) and possesses a striking outflow cavity detected by Herschel in all SPIRE bands and by PACS at 160 µm. (see Fig. 8 for a comparison of the Herschel and Spitzer data).
CrA-C
This subregion consists of multiple clumps of material connected by wispy striations/bridges of dust that form a triangular structure in the plane of the sky. It contains 3 robust prestellar cores, 24 candidate prestellar cores, and 8 starless cores. This structure is the last in the plane of the sky that is associated with the main Coronet region in previous studies. Much of the structure in the south-eastern and south-western sides of this has a lower column density and contains only a few starless cores.
CrA-D
This clump of material contains only two Herschel-identified starless cores, and 2 candidate prestellar cores. The clump is positioned on the northern tail~3 ′ − 4 ′ to the east of CrA-C. It was previously identified by Yonekura et al. (1999) as Clump 3.
CrA-E
Our getsources extractions using the Herschel data suggest that this subregion is fragmenting into one robust prestellar core, and 2 starless cores (one starless core is located south-east of the subregion cut-out in Figure 5 ). Although previous surveys have had no detections of any YSO within the centre of the cloud, Herschel does have a faint detection at 70 µm, which suggests that this object could be a very low-luminosity object (VeLLO). For the purposes of our survey, this object is excluded as a YSO or a VeLLO. This subregion has been previously identified and studied in previous surveys: Cloud 42 (Sandqvist & Lindroos 1976) + line measurements from SEST, and find the offset in peaks to be consistent with CO depletion that has been found in other starless cores (e.g., Tafalla et al. 2002) .
CrA-F
This clump consists of a dense region at its northwestern end and a more diffuse region to the southwest. We located 8 starless cores, and 3 candidate prestellar cores within this subregion. Yonekura et al. (1999) identified this as Clumps 6 & 7.
CrA-G
This clump is the last clump along the north tail that is visible in the Herschel data and was previously identified as Clump 8 by Yonekura et al. (1999) . This subregion is made up of three distinct small clumps of material, with the largest clump containing two candidate prestellar cores. The westernmost clump also contains two candidate prestellar cores. A single starless cores is located within the easternmost clump. CrA-H This subregion is the only region of substantial column density located on the southern tail, near the end of the very diffuse dust. It was identified by Yonekura et al. (1999) as Clump 1, and contains 8 starless cores, and a single candidate prestellar core.
Discussion of properties
Inspection of Figure 7 shows that the robust prestellar cores in CrA-C and CrA-G have larger radii than the majority of the prestellar cores in CrA-A, which could be indicative of these cores being at a different evolutionary stage than those in CrA-A (Simpson et al. 2011 ).
On Fig. 7 we exemplify this by plotting evolutionary tracks of quasi-statically accreting Bonnor-Ebert spheres, according to the hypothesis of Simpson et al. (2011 , see also Johnstone et al. 2000 André et al. 2014) . The arrow towards the lower-left of the figure shows the direction of evolution of isothermal 10 K starless cores on the mass-size plane, for three different external pressures: 2.5, 5, and 20 ×10 6 K cm −3 . Once the BonnorEbert spheres become Jeans unstable, the core undergoes a collapse, moving leftward. If the cores continue to accrete material as they collapse, then one may expect their masses to increase by a small amount as their radii decrease. Under the assumption that the core masses remain relatively constant or only increase slightly, Fig. 7 suggests that the robust prestellar cores of CrA-C and CrA-G are to be at an earlier stage of evolution than some of those in CrA-A, given their relatively larger radii. Indeed, the cores in CrA-A may be influenced by environmental factors such as heating from Coronet cluster members. By similar argument, the single prestellar core in CrA-E also is at roughly the same stage of evolution as the smallest robust prestellar cores in CrA-A. Figure 9 shows a plot of the mean core column density N(H ave 2 ) = M/πR 2 µm H against the temperature for the starless cores. Marsh et al. (2016) produced a similar plot for the starless and prestellar cores in Taurus. We performed a linear regression of the starless and prestellar cores with mean column densities ≤ 10 22 cm −2 , as cores beyond this threshold of column density display are uncorrelated with the temperature. Cores under this mean column density show a relation of T = −3.5log 10 N(H 2 ) +86.0. Figure 10 shows the core mass function (CMF) for CrA. Here, we separated the cores into unbound starless cores, candidate prestellar cores, and robust prestellar cores. The robust prestellar cores are shown as a solid red histogram, and the additional candidate prestellar cores are shown by the dashed blue histogram. The collection of all cores that are not protostellar are shown as a dark grey histogram. The estimated 80% completeness level at 0.1 M ⊙ is shown for prestellar cores (see Appendix B). The number statistics for CrA are low. We observe fewer cores in this molecular cloud compared to Taurus (Marsh et al. 2016) and Aquila (Könyves et al. 2015) .
The behaviour of the CMF for all of the starless cores, which is shown as a grey dashed line on Fig. 10 , appears consistent with a power-law, i.e. dN/dlogM ∝ M −γ , for M>0.01 M ⊙ . We attempted to derive a best-fitting power-law for the cores within the aforementioned interval by using a least-squares method. We note that our core sample is dominated by candidate prestellar and unbound starless cores. The completeness limit for unbound starless cores is estimated to be >85% at 0.015 M ⊙ (see Appendix B, also Marsh et al. 2016 ). Therefore we conducted the fit for masses greater than 0.01 M ⊙ . The best-fitting value for the exponent is γ = 0.32 ± 0.05, which is shown as a green solid line on Fig. 10 , accompanied by its associated 1σ error. Our value for γ may be compared with γ = 0.55 for the HGBS result in Taurus (Marsh et al. 2016 ). The classical method used to determine the power-law index for the CMF is to conduct fits to the binned data. Fitting in this manner can be biased by the small number statistics in the higher mass bins (see, e.g., Maschberger & Kroupa 2009 ). Following Kirk et al. (2015) and Pattle et al. (2015) , we used the complementary cumulative distribution function (CCDF) of the cores to determine the index α = γ + 1, such that dN/dM ∝ M −α . We utilised the maximum likelihood estimator for an infinite powerlaw distribution function (Koen 2006; Maschberger & Kroupa 2009 ). The empirical cumulative distribution functionF is given bŷ
where n is the number of data points of X. The maximum likelihood estimatorα ML is given bŷ
The quasi-bias-free modified maximum likelihood (MML) estimator for the exponent α of an infinite power-law distribution iŝ
The power-law index found using this method wasα MML = 1.59 ± 0.04. Uncertainties inα MML were estimated by performing Monte Carlo experiments. Data were drawn randomly from the set of input masses, from whichα MML was recalculated. The error given is the standard deviation of the distribution ofα MML from these experiments. For comparison with the fit to the binned histogram, the equivalent power law is γ =α MML − 1 = 0.59 ± 0.04. The cumulative distribution and fit is shown in Fig. 11 In both cases, the values for γ are consistent with the mass function exponent, γ CO = 0.7, found for CO clumps and clouds (Blitz 1993; Kramer et al. 1998 ). Our result is also close to the value γ = 0.5 found by Motte et al. (1998) for prestellar condensations in Ophiuchus, within the mass range 0.1-0.5 M ⊙ .
The bulk of the prestellar core sample belongs to CrA-A. Due to the proximity of these cores to the Coronet, we investigated the properties of these cores with respect to their radial distance to the centre of the Coronet, and compared them with the rest of the prestellar cores within the molecular cloud. Figure 12 shows the plane-of-sky (projected) distance of the prestellar cores against the temperatures (upper panel) and undeconvolved geometric mean FWHM radii (lower panel) of the cores. Both quantities show a correlation with radial distance. The mean temperatures of the prestellar cores in CrA-A show a steady increase in temperature with decreasing plane-of-sky distance, especially at 0.1 pc. In addition, the un-deconvolved radii of the cores decrease as the proximity to the Coronet decreases. The uncertainty in un-deconvolved radius is shown as a conservative estimate of 15% (see Appendix B). Meanwhile, the cores at distances 0.1 pc for all subregions show relatively flat distributions with respect to temperature and un-deconvolved radius. One particular exception to this is a prestellar core, which lies in CrA-E.
Cores that are closer to the Coronet show higher temperatures but generally smaller radii than those found across the rest of the subregion. As mentioned above, external heating from R CrA could be causing the elevated temperatures within the local region. SED fits to the Herschel data are also line-of-sight averaged, and temperatures could be lower towards the centre of these cores (see, e.g., Roy et al. 2014) . Furthermore, the UV flux from R CrA may be contributing to a higher external gas pressure on these prestellar cores, which could explain why cores closer to the centre of the Coronet have lower radii and higher masses (see, e.g., Lindberg & Jørgensen 2012) .
This correlation could be evidence that the Coronet itself is causing an increase in the local radiation field, with the prestellar cores closer to the Coronet having higher mean column densities and higher temperatures than many cores across the rest of the cloud. Lindberg & Jørgensen (2012) used measurements from the Submillimeter Array (SMA) and the Atacama Pathfinder EXperiment (APEX) and concluded that the strong UV flux (χ ISRF ∼ 750) from R CrA is having effects on large scales throughout the local area. The spectral classification of R CrA remains unresolved, however Bibo et al. (1992) derived a B8 classification using spectroscopic data, Gray et al. (2006) derived a B5 classification. They also hypothesise that this UV field will likely be influencing the evolution of the prestellar cores, being a source of external heating. the results are in agreement with this hypothesis.
Filamentary properties
A new paradigm of core formation on filaments has been previously proposed by André et al. (2014) . Matter flows along magnetic field lines onto filamentary structures. Seeds of starless cores are formed, and the matter flows along the filaments, accreting onto these starless cores. The mass per unit length increases along this filament until a critical value is surpassed, and the cores begin collapsing. Könyves et al. (2015) showed that the cores in the Aquila region (~75%) are associated with filamentary structure, in agreement with this paradigm. They used convolved versions of the skeletons of the filaments as found by DisPerSE, with a Gaussian kernel that produces the typical filamentary inner-width of~0.1 pc seen first by Arzoumanian et al. (2011) . They found that cores typically lie within the area thus defined.
We measured the projected distance of each core to the nearest filament found by DisPerSE in CrA. Figure 13 shows a plot of masses of starless and prestellar cores against the projected distances of those cores to the spines of the nearest filaments. The mean projected distance of the prestellar cores is within the 18. the starless cores. This short distance supports the paradigm that cores accrete mass from filaments, as the largest cores (~0.1 M ⊙ ) tend to be located very close to the centre of the filaments. For the starless cores, 48% were located within 0.05 pc of their nearest filament. For candidate and robust prestellar cores, 81% and 96% were within 0.05 pc of their nearest filament, respectively. A deserted region can be observed towards the upper-right of the figure. There are no high-mass cores far from a filament. Again, this supports the paradigm that the majority of star formation is likely to take place along filaments.
We followed the techniques used by Arzoumanian et al. (2011) who made profiles of filaments to analyse their properties. The westernmost filament (see Fig. 1 ) was cleaned and repaired automatically using a custom algorithm we wrote, named Skywalker (Bresnahan 2017) . Skywalker was created as a general tracing routine, primarily aimed at creating ordered, transverse profiles of morphologically thin binary skeletons, such as are created by DisPerSE and getfilaments. Most of the repairs were minor corrections and involved erasing 'clusters' of pixels that would cause incorrect transverse profiles to be obtained. Though the corrections to the filament skeleton were minor, they were necessary to maintain a self-consistent transverse profile of the filament. Even single pixel errors can lead to up to 5 inaccurate profiles being taken, due to incorrect angles. Gaps in the FITS skeleton due to overlapping filaments were also automatically repaired using Skywalker,to ensure a complete profile.
After the filament was repaired, Skywalker then started at an end of the skeleton and used an implementation of Prim's algorithm (Prim 1957) to 'walk' down the filament spine pixels like a path. This process allowed us to produce images of the transverse profiles similar to those made by Arzoumanian et al. (2011) . Figure 14 (upper) shows a plot of the local area of the streamer to the west of the Coronet region. The bright compact source towards the north-east in the figure is S CrA. The transverse profile that was taken of this filament is shown in Fig. 14  (lower) . We manually subtracted the strong, but highly compacted column density contribution from S CrA, to prevent inflation of the column densities and dispersion on the south-east side of the filament. The mean contribution from this source is shown as a small dashed curve on top of the solid black line. The profile shows some asymmetry which we quantify in the same manner as Peretto et al. (2012) . We integrated column densities above the 5σ rms of the high-resolution column density map, and found that the integrated column density is ∼15% higher on the southeastern side of the filament. This asymmetry cannot be explained by the stronger interstellar radiation field (ISRF) that arises from the B9V stars HD 176269 and HD 176270, which may be both associated with the cloud (see Juvela et al. 2012 ). Relative to CrA, their radiation comes from the south-east, producing an anisotropic field across the filament. Though Juvela et al. (2012) found that this anisotropic radiation field could slightly affect the infrared and submillimetre profiles by using radiative transfer models of the streamer, the asymmetry in the column density profile remains.
Our profile shows similar features to "filament 2" in the Pipe Nebula (see Fig. 2 of Peretto et al. 2012) . Despite the relatively low asymmetry in the profile, the dispersion along the south-eastern edge of the filament is high compared to that in the north west. The mean dispersion on the south-east side and north-west sides of the filament is 8.3×10
20 N(H 2 ) cm −2 , and 5.3×10 20 N(H 2 ) cm −2 , respectively. The dispersion on the southeast is over 50% greater on the south-eastern side, than the northwestern side. This could be an indicator that there is a large scale compression effect, which could be influencing the development of the region. Such a large difference in the dispersion is expected if wake turbulence from the centre of the filament were playing a significant role in the column densities behind the filament, and/or that the north-western side of the filament A&A proofs: manuscript no. HGBS_craNS_paper is being compressed. In the presence of an influence from the northwest side of the filament, this would act to strip material from the outer layers of the filament. However, the denser inner regions of the filament would act as a breaker to the incoming influence. This would form eddy-like turbulence behind the filament. This manifests in larger density dispersions, due to the non-uniformity of the stripped material, caused by the mixing effect of the turbulence. This is what we mean by 'wake turbulence'. 14. The upper panel shows the filament that was located using DisPerSE. The background image is of the high resolution column density map. The lower panel shows the profile taken from the low-resolution column density map using the skeleton shown in the upper panel in white. The x-axis runs from south-east to north-west. The black line is the mean value of the column density at that radius. The dispersion of column densities along that radius is shown in orange. The areas which were integrated to calculate the asymmetry are shaded in green and blue. The vertical dashed line shows the crest position of the filament, and the horizontal dashed line shows the arbitrary background level of the profile. The small dashed curve on te left side of the mean column density curve is the additional column density contribution from the YSO, S CrA, which was manually subtracted from the mean column density profile. Girichidis et al. (2014) studied the evolution of a probability density function (PDF) for the mass density for self-gravitating systems. They used hydrodynamical models to show that isothermal non-self-gravitating gas goes on to develop a log-normal distribution. They suggested that despite the presence of gravity and the non-isothermality of astrophysical systems, the effects that they have are minor compared to the kinematic motions of the surrounding environment. Simulations such as those in Girichidis et al. (2014) and Klessen (2000) showed that the high mass end of the PDF of the mass density of a molecular cloud is expected to evolve to a power-law tail under the influence of gravity. Schneider et al. (2013) made use of the Herschel data as the wide field of view combined with the resolution provided enough data to construct PDFs of the molecular clouds in the HGBS. PDFs can be used as a tool to assess the role gravity and turbulence play in the evolution of molecular clouds. Schneider et al. (2013) studied the PDFs for Orion B, Aquila and Polaris, and defined the PDF as
Distribution of mass in the Corona Australis cloud
where η = ln(N(H 2 )/ N(H 2 ) ) and σ η is the dimensionless dispersion of the logarithmic field and µ is the mean. The power-law slope, p(η) = p 0 (η/η 0 ) s was fitted using a regression to the tail. Federrath & Klessen (2013) created mass PDFs from spherical radial density distributions characterised as
where ρ is the volume density of the cloud. In reality, the 3D distribution of the cloud is unknown, and we have access only to the column density along the line of sight. The equivalent relation for the column density was shown by Federrath & Klessen (2013) to be,
where Σ is the surface density, and the quantity α is related to the slope of a column density PDF as:
where s is the slope of the power-law tail of the PDF obtained from the column density map. We created a PDF for CrA using the high resolution column density map, which is shown in Fig. 15 . We excluded noise spikes and artefacts created during the creation of the high resolution map by applying a custom mask to this map. We adopted a bin-size of 0.1 η. Schneider et al. (2015) found that changes in PDF derived parameters, with respect to the bin-size used, are negligible. Features of PDFs can be smoothed out by increasing the bin-size, and the statistical noise will increase for a sampling that is too small. However, tests conducted on the Auriga column density map showed that the parametrisations of the power-law tail, and that of the log-normal fitting, remain almost identical (see Appendix A of Schneider et al. 2015) .
The parameter σ η was determined using a χ 2 minimisation routine. We created a grid of PDF models, which were parametrised by σ η and µ (see equation 6), and minimised the variance between the observed data and the PDF models. We found a value of σ = 0.43, which is similar to the values found in subregions called 1 and 3 within the Rosette molecular D. Bresnahan et al.: Dense cores and filaments in CrA Table 3 . Results of the three fits to the power-law tail shown in Fig. 15 cloud (Schneider et al. 2012 ) as well as Orion B (Schneider et al. 2013) . We conducted three separate fits to the slope of the PDF beyond the quantity N(H 2 ) break . The first involved fitting the data within the boundaries of column density threshold of N(H 2 ) break ≤ N(H 2 )≤ 1×10 21 N(H 2 ) cm −2 . The second, involved fitting the power-law for the boundary N(H 2 )≥ 1 × 10 21 cm −2 . The third fit involved fitting the whole of the power-law tail beyond N(H 2 ) break . The results of the fits are given in Table 3 .
In Fig. 15 , the black histogram shows the binned column densities, with the Gaussian fit over-plotted in green and the power-law tail plotted blue and green solid lines, and a dashed dark grey line. The two vertical dashed lines indicate the limits for which the Gaussian fit was conducted. The left hand dashed line is the location where the fitted PDF breaks away from the very low mass material. Most of this low mass material lies below the noise level of the high-resolution map. The right-hand dashed line is the location of N(H 2 ) break . The very high mass end of the PDF in Fig. 15 shows significant deviation away from the power-law behaviour. This can be partially explained by effects along the line of sight, as well as the limited angular resolution of the maps. However, physical effects could also play a significant role in the production of this behaviour beyond N(H 2 ) break .
For two of the fits to the tail of the PDF in CrA, we found that the parameter α lies around the top end of the expected range (between 1.5 and 2) for dense cores for intermediatemass (Schneider et al. 2012 (Schneider et al. , 2013 Federrath & Klessen 2013; Girichidis et al. 2014 ). The high-mass end of the PDF shows a value α = 2.4. For such a high value of α, one can expect that some other compressive process is occurring (Schneider et al. 2012; Tremblin et al. 2014) . Figure 15 shows that the CrA-A subregion has a second peak at ∼ 10 22 N(H 2 ) cm −2 . Schneider et al. (2012) also found that two subregions within the Rosette molecular cloud showed a second peak in their column density PDFs. The Rosette molecular cloud is a region of high mass star formation, and the feedback processes generated by OB stars include gas compression due to the expanding ionisation front, thereby causing a second peak. Though Schneider et al. (2012) noted that the presence of a UV-illuminating source does not necessarily imply that a double peaked PDF should be expected for all regions, compression effects may be a contributing factor on a case-by-case basis. The study of irradiation of protostellar cores in the Coronet by Lindberg & Jørgensen (2012) , led to R CrA being a primary suspect for the source of localised heating. The secondary peak in the PDF of the molecular cloud supports the possibility that the UV radiation from R CrA is causing, or significantly contributing to, the development of this secondary peak.
Conclusions
We have used data from the Herschel Gould Belt Survey to create the first highly sensitive wide field survey of cores in Corona Australis. We identified a total of 163 starless cores, including 99 candidate prestellar cores, of which are 23 robust prestellar cores. We also identified 14 protostellar cores based on extractions conducted on the 70-µm images. Number of pixels per log bin Fig. 15 . The probability distribution functions of column density for Corona Australis, at an angular resolution of 18
′′ . The black histogram shows the global PDF for the molecular cloud. The two histograms in red and green show the regional PDFs for CrA-A, and CrA-C, respectively.The left y axis is the normalised probability p(η). The pixel size of 3 ′′ means that the errors calculated using Poisson statistics are very small, however the characteristics of the PDF do not change on lower resolution grids (see also Schneider et al. 2013) . The green curve is the Gaussian fit to this PDF between the two vertical dashed lines.The right hand dashed line represents the point at which the power-law tail was determined to develop, departing the log-normal distribution. The dashed grey (full tail), blue (intermediate-mass) and orange (high-mass) lines are the regression fits to the column densities higher than right hand dashed line, and represent the more dense material on the column density map.
We found that the mass-size relation for these cores provides evidence that the evolution of star formation throughout the molecular cloud could be primarily being influenced by members of the Coronet cluster, especially R CrA.
We determined the masses and temperatures of the starless dense cores using SED fits to the getsources fluxes. The distribution of the CMF is consistent with the expected shape of the core mass function of unbound cores. We determined the power-law index γ for the cores using two different methods. The maximum likelihood estimate of the power-law index of the dN/dLogM distribution for starless cores is 0.59±0.04, which is consistent with the slope found for CO clumps, as found by Kramer et al. (1998) , and the census of (mostly unbound) starless dense cores in Taurus L1495 (Marsh et al. 2016) .
We looked for evidence that the Coronet members could be influencing the local prestellar cores and found that there is a substantial increase in temperature for prestellar cores that are located within~0.1 pc of the Coronet cluster. The radius of these cores also appears to decrease as the distance from the Coronet decreases. This could be evidence that the Coronet is heating the local gas, which then exerts a higher external pressure on the cores that are within the local area. There is a temperaturecolumn density relation throughout many of the regions in CrA.
A&A proofs: manuscript no. HGBS_craNS_paper However this breaks down for most of the prestellar cores in CrA-A, the region containing the Coronet cluster.
We found that prestellar cores are closely associated with filaments, lending support to the hypothesis of André et al. (2010) , that compact dense cores are primarily forming within the filamentary structure of molecular clouds. All of the BE defined prestellar cores lie well within the 0.1 pc quasi-universal filament width found by Arzoumanian et al. (2011) .
We extracted the filamentary structure of the cloud and found that the streamer to the west of the Coronet appears to have a slightly asymmetric profile, with high and variable dispersion of column densities on the eastern side of the filament, but lower and uniform dispersion to the west. This could be evidence that the entire cloud could be under an external influence such as that of the Upper Centaurus Lupus association, or another unknown source. Harju et al. (1993) observed that the morphology of CrA is very similar to that of the Orion A molecular cloud. In both of these molecular clouds, there is a nucleus of material, with tail-like structure, pointing away from OB associations. In the case of Orion A, the head points to the Ori I association. In CrA, the head points towards the UCL association. Harju et al. (1993) concluded that the Orin A cloud, and CrA, were likely formed under the same physical process. Our observation of a slightly asymmetric profile, and the disparity in dispersion in the westernmost filament appears to support these claims.
We investigated the mass distribution across the molecular cloud. We used the column density map as an empirical probability density function, and analysed the global and regional PDF properties of CrA. We observed that the PDF of CrA is dominated by the lognormal component of the low density cirrus-like material, with contributions from the dense clumps forming two different power-law tails. The densest regions within CrA, which we referred to as CrA-A and CrA-C, dominate the high mass end of the PDF. This appears to be further evidence that the CrA-A, CrA-C and possibly CrA-B regions of the complex are further evolved than the other regions. These regions also contain the highest number of 'bound' cores, which would support this claim.
We identified 163 starless cores and 14 protostellar cores. A template of the catalogue which is available in complete online, is provided below to illustrate its content and form. Of the 163 starless cores, 122 were located within the western extracted field, with the remaining 41 within the eastern extraction field.
In addition to starless cores, both tables contain entries for dense cores with embedded protostars. The derived properties for these cores is more uncertain, with their masses underestimated by a factor~2. We detect 14 protostellar cores within Corona Australis, and their properties are not discussed within this work. We also include 62 additional sources not included within the scientific discussion. These additional sources are given a 'core type' flag of -1, as their nature is uncertain (see Sect. B).
Most previous surveys have been carried out at a lower resolution than that of the Herschel data. Disparities within the matches for SIMBAD objects are to be expected. One such core is the prestellar core in CrA-E. Hardegree-Ullman et al. (2013) estimated the mass of this core to be 21 M ⊙ at 130 pc. We estimate that this object has a mass of 0.4 M ⊙ . This particular core was found to be structured such that there is a highly compact object at the centre of the larger scale clump. In effect, this may be treated as a single large scale object, or as a highly compact object, embedded within the larger scale structure, which is the case for the HGBS source extractions.
Comments in the far right of both tables contain the same information. Rejected SED fits are indicated, along with low 250-µm flux sources, two sources within reflection nebula, and sources that are spatially unresolved within the high-resolution column density map. Notes. Catalogue entries are as follows: (1) Core number; (2) Core name = HGBS_J prefix directly followed by a tag created from the J2000 sexagesimal coordinates; (3) and (4): Right ascension and declination of core center; (5), (15), (25), (35), and (45): Detection significance from monochromatic single scales, in the 70-, 160-, 250-, 350-, and 500-µm maps, respectively. (NB: the detection significance has the special value of -999 when the core is not visible in clean single scales. A few sources within Table A .1 have the flux quantities S of 0.00e+00 within their PACS measurements, as these sources were outside of the masks used for those particular wavelengths of the extractions); (6)±(7), (16)±(17) (26)±(27) (36)±(37) (46)±(47): Peak flux density and its error in Jy/beam as estimated by getsources; (8), (18), (28), (38), (48): Contrast over the local background, defined as the ratio of the background-subtracted peak intensity to the local background intensity (S peak λ /S bg ); (9), (19), (29), (39): Peak flux density measured after smoothing to a 36.3 ′′ beam; (10)± (11), (20)± (21), (30)± (31), (40)± (41), (49)± (50): Integrated flux density and its error in Jy as estimated by getsources; (12)- (13), (22)- (23), (32)- (33), (42)- (43), (51)- (52): Major & minor FWHM diameters of the core (in arcsec), respectively, as estimated by getsources. (NB: the special value of −1 means that no size measurement was possible); (14), (24), (34), (44), (53): Position angle of the core major axis, measured east of north, in degrees; (54) Detection significance in the high-resolution column density image; (55) Peak H 2 column density in units of 10 21 cm −2 as estimated by getsources in the high-resolution column density image; (56) Column density contrast over the local background, as estimated by getsources in the high-resolution column density image; (57) Peak column density measured in a 36.3 ′′ beam; (58) Local background H 2 column density as estimated by getsources in the high-resolution column density image; (59)- (60)- (61): Major & minor FWHM diameters of the core, and position angle of the major axis, respectively, as measured in the high-resolution column density image; (62) Number of Herschel bands in which the core is significant (Sig λ > 5) and has a positive flux density, excluding the column density plane; (63) 'CSAR ' flag: 2 if the getsources core has a counterpart detected by the CSAR source-finding algorithm ) within 6 ′′ of its peak position, equal to 1 if source found independently by CSAR within 6
′′ of getsources source, 2 if source found within source 50% elliptical contour of getsources source ,and 3 if the source is not already idenfied using the former criteria. However is located using the mask image produced by CSAR 0 otherwise; (63) 'CuTEx' flag: 2 if the getsources core has a counterpart detected by the CuTEx source-finding algorithm (Molinari et al. 2011 ) within 6 ′′ of its peak position, 1 if no close CuTEx counterpart exists but the peak position of a CuTEx source lies within the FWHM contour of the getsources core in the high-resolution column density map, 0 otherwise; (65) Core type: 1=unbound starless, 2=prestellar, 3=candidate prestellar (non-robust), 4=dense core with embedded protostar, or -1=tentative additional candidate core; (66) Closest counterpart found in SIMBAD, if any, up to 1 ′ from the Herschel peak position; (67) Closest WISE-identified YSO from the WISE all-sky YSO catalogue given by (Marton et al. 2015) within 6 ′′ of the Herschel peak position, if any. When present, the WISE source name contained within the aforementioned catalogue is given; (68) Closest Spitzer-identified YSO from the Spitzer Gould Belt Survey (Peterson et al. 2011 ) within 6 ′′ of the Herschel peak position, if any. When present, the Spitzer source name contained within the aforementioned catalogue is given; (69) Comments may be no SED fit, spatially unresolved in col. dens, low 250 micron flux, low mass, or reflection nebula? (see text for details).
Article number, page 20 of 36 (1) Core running number; (2) Core name = HGBS_J prefix directly followed by a tag created from the J2000 sexagesimal coordinates; (3) and (4): Right ascension and declination of core center; (5) and (6): Geometrical average between the major and minor FWHM sizes of the core (in pc), as measured in the high-resolution column density map before deconvolution, and after deconvolution from the 18.2 ′′ HPBW resolution of the map, respectively. (NB: Both values provide estimates of the object's outer radius when the core can be approximately described by a Gaussian distribution, as is the case for a critical Bonnor-Ebert spheroid); (7) Estimated core mass (M ⊙ ) assuming the dust opacity law advocated by Roy et al. (2014) ; (9) SED dust temperature (K); (8) & (10) Statistical errors on the mass and temperature, respectively, including calibration uncertainties, but excluding dust opacity uncertainties; (11) Peak H 2 column density, at the resolution of the 500 µm data, derived from a graybody SED fit to the core peak flux densities measured in a common 36.3 ′′ beam at all wavelengths; (12) Average column density, calculated as N , where M core is the estimated core mass (col. 7), R core the estimated core radius prior to deconvolution (col. 6), and µ = 2.86; (13) Average column density calculated in the same way as for col. 12 but using the deconvolved core radius (col. 5) instead of the core radius measured prior to deconvolution; (14) Beam-averaged peak volume density at the resolution of the 500-µm data, derived from the peak column density (col. 11) assuming a Gaussian spherical distribution: n , using the estimated core radius prior to deconvolution; (16) Average volume density, calculated in the same way as for col. 15 but using the deconvolved core radius (col. 5) instead of the core radius measured prior to deconvolution; (17) Bonnor-Ebert mass ratio: α BE = M BE,crit /M obs (see text for details); (18) Core type: 1=unbound starless, 2=prestellar, 3=candidate prestellar (non-robust), 4=dense core with embedded protostar, or -1=tentative additional candidate core; (19) Subregion using an arbitrary mask; (20) Comments may be no SED fit, spatially unresolved in col. dens, low 250 micron flux, low mass, or reflection nebula? (see text for details).. A magnified view of an arbitrary sub-field within CrA. The background map is the high-resolution column density map. Black and pink ellipses mark the FWHM sizes of the dense cores, and protostellar cores, respectively. The green ellipses show the CSAR identified sources. The grey points show sources identified using CuTEx (Molinari et al. 2011) . Both CSAR and CuTEx were used on the highresolution column density image. Fig. A.3 . Example 'card' for a (bound) prestellar core. We show Herschel images at 70 µm, 160 µm, 250 µm, 350 µm, and 500 µm. We also show the high-resolution column density image of the core. Ellipses represent the estimated major and minor FWHM sizes of the core at each wavelength. If a core is significantly detected at the respective wavelength, the line is solid, and is dashed otherwise. We provide a complete set of these images for the dense cores. Each card cut-out is~2.5 ′ across, on a 3 ′′ pixel grid. 
Appendix B: Estimating the completeness of the prestellar core extractions in Corona Australis
We estimated the completeness of the survey by conducting full source extractions using synthesised critical BE spheres. We used clean maps produced using getsources, which consisted of the remaining emission across all Herschel wavelengths when all sources located using getsources were subtracted from the observed maps. Following Könyves et al. (2015) , several sets of critical BE spheres were then injected into the clean-background images to produce synthetic Herschel and column density maps.
A population of 231 model starless cores with the flat input mass distribution dN/dlogM ∝ M −1.0 , which is similar to the Kroupa (2001) IMF for the mass interval 0.5M ⊙ M 0.08M ⊙ .
The dust continuum emission from the synthetic BE cores was constructed using dust radiative transfer models using the MODUST code (Bouwman et al. 2000; Bouwman 2001) , with a temperature drop towards the centre of these cores. The cores were distributed across the two tiles we used for the extractions. For the western extraction field these cores were distributed on the background column density map where N bg H 2 ≥ 3.8 × 10 21 cm −2 . While for the eastern extraction field, these cores were distributed where N bg H 2 ≥ 1.9 × 10 21 cm −2 (see Fig. D .1). After constructing these synthetic Herschel images across all wavelengths, we conducted the source extraction with getsources and the classification process outlined in Sect. 5.1.
To gain a more representative completeness limit, we sampled the the model starless cores with a background column density >5×10 21 N(H 2 ) cm − 2. The completeness limit for starless cores is background dependent (see Appendix B.2 of Könyves et al. 2015) . 90% of the prestellar cores lie above a column density of 5×10 21 N(H 2 ) cm − 2. Figure B .1 shows the completeness as a function of mass for the simulated data for bound cores. We estimate that the completeness of the survey is falls below 80% for prestellar cores of less than 0.1 M ⊙ .
The completeness limit for unbound cores has been studied by Marsh et al. (2016) . They found that the completeness of unbound cores is higher at lower masses in low column density regions (A v < 5), which is to be expected owing to the higher temperatures of unbound starless cores. They estimate that the completeness for unbound cores is ≃85 percent complete for M/M ⊙ > 0.015 at A V 5 mag. We do not make an attempt here to estimate the completeness for the unbound starless cores, but the completeness limit can be expected to be similar for these objects in CrA, given its similar distance. Figure B .2 shows a plot of the masses of the simulated cores, against the median ratio of the derived core size to the true core size. The same mass bins as the completeness testing are used. The figure shows that the derived core sizes remain within 5% of the true core sizes. Our results are consistent with the results of Könyves et al. (2015) , who conducted a similar study towards Aquila. We estimate a conservative error of 15% in the un-deconvolved radius of our cores.
Extragalactic contaminants
The environment within the eastern field (blue outline, Fig. D.1 ) is much more diffuse than that found within the western field (orange outline, Fig. D.1 ). For the purposes of source extraction, the estimated background level within the eastern sub-field is lower than that of the western field (see previous section). As a result, getsources is able to go much deeper into the eastern field. This increases the chances of including extragalactic con- True core mass against the median ratio of derived to true core size. The error bars is the standard deviation of the sizes in each core bin. The horizontal dashed line marks a size ratio of 1. The three shaded blue bands from darkest to lightest, represent 5%, 10%, and 15% differences in mass ratio, respectively. The median core size in each bin remains within 5% of the true core size. taminants within the extraction results. To asses the contamination with the results, we used the 250-µm data to estimate the number of extragalactic contaminants within the results. Oliver et al. (2010) studied the number counts of galaxies within SPIRE images as part of the The Herschel Multi-tiered Extragalactic Survey (HerMES -Oliver et al. 2012) . They found that the number density of extragalactic sources with S 250 > 100 mJy is 12.8±3.5 deg −2 . Therefore, for the 5.3 deg 2 eastern tile, and 5.7 deg 2 western tile, we expect 67±19 and 72±20 extragalactic sources, respectively. In reality, the contamination by extragalactic sources is substantially lower within the western field. The extraction is dominated by the bright region surround-ing the Coronet. As a result of this, getsources does not go as deeply into the background within the western tiles as within the eastern tile. Figure B .3 shows a plot of the masses of the sources, against their respective 250-µm integrated fluxes. The symbols are as in Fig. 5 , where the protostellar candidates are shown as stars. The vertical dashed line shows the 0.001 M ⊙ limit, below which we exclude cores. The lower horizontal dashed line shows the Herschel 250-µm contamination limit, below which extragalactic sources are expected to dominate. The upper horizontal dashed line shows the 150 mJy integrated flux density level, below which we exclude sources from the scientific discussion, but are included in the catalogue. We identified 43 sources with 100 mJy < S tot 250 <150 mJy, and M>0.001 M ⊙ , after the visual checks have been completed across both extraction fields. These sources are marked as having a low 250-µm flux within the catalogue. Within the western field, only one source is detected below 100 mJy. The parameter range of sources within the western field compares well with results within Taurus L1495 (see Figure A1 of Marsh et al. 2016 for a similar plot).
We include 19 sources that posses a mass < 0.001 M ⊙ within the catalogue, but exclude them from the scientific discussion. Of these sources, 12 have integrated flux densities above 150 mJy. Approximately 58% of these sources have no SED fit. The sources with a valid SED fit within this group have a median temperature of~22 K, which is higher than the typical temperature for starless, unbound cores (see, e.g., Marsh et al. (2016) ; Ward-Thompson et al. (2016) ). As these sources are faint at 250 µm (despite having integrated flux densities greater than the 150 mJy contamination limit), their derived masses would be low, even under the assumption of low dust temperatures typically found within prestellar cores (~10 K). The majority of these sources are also unresolved, or marginally resolved, with 63% having an undeconolved radius lower than 18.5 ′′ . We therefore include 19 sources which have S tot 250 >100 mJy, but M <0.001 M ⊙ , in addition to the 43 sources already discussed. Within the catalogue, we round these sources to 0.001 M ⊙ , and note them as 'low mass' within both catalogue tables. All 62 sources which were excluded from the scientific discussion, but included within the catalogue, are given a negative 'core type' flag of -1, as their nature is uncertain. We note that many of the sources with this flag have 2MASS detections within the SIMBAD database, which supports the argument that these sources are not likely to be starless cores.
Appendix C: Comparison with optical extinction
We compared the Herschel derived low resolution column density map with the optical extinction maps produced using Digitized Sky Survey I (DSS1) maps (Dobashi et al. 2005) . The resolution of the optical extinction maps is~6
′ , compared to the lowest resolution of 36 ′′ . We convolved the low-resolution column density map to the same grid as the DSS1 optical extinction map, and regridded the data onto that of the DSS1 map. We then extracted the area for which both maps shared a common area. We then compared each pixel of the column density map to the respective A V extinction value found by Dobashi et al. (2005) . Fig. B.3 . Mass against integrated flux density at 250 µm for all sources, regardless of their bound state or subregion. The orange circles and cyan circles show sources that lie within the western and eastern tiles, respectively. The lower dashed line shows the approximate 100 mJy 250-µm contamination limit, below which we exclude sources from the catalogue on the ground that they are most likely are extragalactic. The upper dashed line shows the 150 mJy cut applied to the sources, below which sources are included in the catalogue, but excluded from the scientific discussion because a high fraction of them may be extragalactic. The vertical dashed line shows the 0.001 M ⊙ mass limit, below which we exclude cores from the scientific discussion. In general, sources within the dark grey area are excluded from the catalogue and discussion. Sources within the light-grey area are included within the catalogue, but excluded from the scientific discussion, and given a 'core type' of -1. Sources within the white area are included within the catalogue and scientific discussion.
is good agreement between these quantities below N(H 2 ) column densities of 7.5 × 10 21 cm −2 . For column densities below this value, we derived a relation of N(H 2 )/A V = 1×10 21 cm −2 mag −1 , in agreement of the relation, N(H 2 )/A V = 9.4×10 20 cm −2 mag −1 , found by Bohlin et al. (1978) .
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